Effects of Covid-19 pandemic on life expectancy and premature mortality in 2020: time series
analysis in 37 countries

Supplementary Materials

Table of Contents
Supplemental data availability........ceeeo e 2

Supplementary methods: calculation of life eXpectancy........cccveeeeiiiiiiciiiiieee e, 4

Panel-I: Graphical presentation of potential incorrect conclusion on excess mortality in the context
of an increasing or deCreasing TrENG .........viiiiiiiie et e et e e e e etre e e e sate e e e ereaeeeennes 6

Supplementary Table S1. Data availability in the Human Mortality Database as of August 2021.....7

Supplementary Figure S1. The difference in life expectancy in 2020 by age between estimates
based on original granular STMF data and estimates based on (first aggregated and then) re-
distributed death counts for five countries with detailed original data.........ccccceoeevieiirciiiiiiciieenn, 8

Supplementary Figure S2. The difference in life expectancy in 2020 at ages 0, 15, 45, and 80
calculated using original granular data and life expectancy based on (first coarsely aggregated and
then) re-distributed death COUNTS. ........cociiiiiie e e aae e s ree e 9

Supplementary Table S2: Observed, expected and changes in life expectancy in 2020 in 37 high
[l Tole 0 a V<IN ol 0 XU | =3 10

Supplementary Table S3: Observed, expected and changes in the years of life lost (per 100,000) in

20200Nn 37 high INCOME COUNTIIES . ..uiiiiiiiieeieiieee et et e et e e et e e e ebee e e e sbteeeesbaeeeessseeessseaeessnes 13
Supplementary Table S4: Years of life lost per 100,000 in people <65 compared with people 265
1YL= | TNt 16
Supplementary Figure S3: Life expectancy at birth, 2005-2020.........ccceccvveeeriiieeeeiieee e eseeee s 18
Supplementary Figure S4: Years of life lost (per 100,000) by age and sex, 2005-2020.................... 19
T ) RV =T o PP 19

T (2 BV o] o 1 =T o FO PSP 20



Supplemental data availability

We used data from the Human Mortality Database (HMD, www.mortality.org). For 2015, all

calculations are based on annual data series that are available at the finest detail level: by one-year
age group and open age interval 110+. Nevertheless, we used a 5-year age groups scale with an open

age interval of 100+ (i.e., <1, 1-4, 5-9, ..., 95-99, 100+) for the sake of comparability to 2020 estimates.

For 2020, we used annual series in all cases where respective data were available (see Table S1).
Belgium, Denmark, Finland, Norway, Portugal, and Russia had such extended data series. Data for the
remaining 31 countries were completed using weekly death counts from the Short-Term Mortality

Fluctuations data series (STMF, www.mortality.org) and population exposures based on Lee-Carter

forecast as described in the Methods section. The standardized STMF data is available only by a broad
age group 0-14, 15-64, 65-74, 75-84, 85+. Nevertheless, the STMF also provides the original death
counts classified (in many cases) using more detailed age groups. Note, the age scale in the original

data varies across countries (see Table S1, last column).

Most of the countries are using 5-year age groups but with the first age group from 0-4, instead of O,
and 1-4. Infant mortality is crucially important by the life table calculation. There are also six

countries — Canada, Germany, Israel, New Zealand, South Korea, and the USA — with broad age groups
(Table S1). There is no method for ungrouping coarsely aggregated data designed for the specific case

of weekly death counts with elevated mortality due to pandemics.

The pattern of the COVID-19 deaths is very consistent across different settings in age groups below
65. [1] but excess mortality is often disproportionally concentrated at the old ages.[2,3] Thus,
aggregated age groups were split using proportions from annual forecasted age-specific death counts
(see details in the Methods section). To check the sensitivity of results to using the aggregated data,

we do the following check.

First, we tested the importance of the first (infant mortality) and last age groups. For this analysis, we
calculated life tables using five countries (England and Wales, France, Italy, Russia, and Scotland) with
detailed data including infant mortality. Then, we aggregated the data in the first two age groups (<1
and 1-4) into one age group of 0-4, and made an open age interval of 90+. Using our standard

method, we re-distributed aggregated age groups and re-calculated the life tables.

The difference in the estimated life expectancy produced by these two methods is presented in Figure
S1, which shows that the difference between these two approaches was <0.01 for all ages below 80.

Therefore, our approach of ungrouping coarsely aggregated data is robust.


http://www.mortality.org/
http://www.mortality.org/

Second, we tested the robustness of our methods for coarse age groups reported in Canada,
Germany, Israel, New Zealand, South Korea, and the USA (Table S1). For this analysis, we used original
data from the other 31 countries that had data by 5-year groups, and calculated the life tables. Then,
we aggregated the data according to the age groups of the six countries with coarse age groups, and

applied our method of ungrouping to re-calculate the life tables.

The boxplot (Figure S2) shows that the maximum difference produced by data aggregation is below
0.2 with the median close to zero; third and second quartiles are within the range of +0.1. As
expected, the biggest differences are observed in case of using most aggregated age scale (New
Zealand, age groups 0-64, 65-79, 80+). At the same time, using age group 0-29 (age scale Germany)
has only minor influence on life expectancy. Thus, the 2020 life expectancies calculated from STMF
mortality data by aggregated age groups are virtually the same compared to LEs calculated from the

originally granular STMF data.



Supplementary methods: calculation of life expectancy
First, we converted the death rates, ,m,, into probabilities of death, ,,q,. Here, index n refers to the

length of the interval, x denotes the beginning of the age interval. For example, ,q, denotes
probability of death in age interval [x, x + n).

Let, ,a, be the average number of years lived within the age interval [x, x + n) for people dying at
that age. We assume that a, = gfor all single-year ages except age O (see below). We then compute

ndx from ,m, and ,a, according to the formula,

nMx
nfx = 14+(1- nay) nMy ( 1 )

forx =0,1,5,10, ...,95. For the open age interval (100+), we set @199 = and Q00 = 1.

oM100

For infants <1 year of age, we used the formulas for a, suggested by Preston et al.,[4] which

are adapted from the Coale-Demeny model life tables.[5] Thus, if my = 0.107:

_(0.350 for women
ao_{0.330 for men (2)

On the other hand, if my < 0.107:

_ {0.053 +2.800-my for women (3)
% =10.045 + 2.684-m, formen

To complete the life table calculation, let ,,p, be the probability of surviving from age x to x + n.

Therefore,

nPx =1— nqy (4)

for all ages x. Let the radix (the starting number of new-borns) of the life table be [, = 100,000.

Then, the number of survivors (out of 100,000) at age x is
Le = lo - TTiS5 np (5)
The distribution of deaths by age in the life-table population is
ndx =l nGx (6)
forx =0,1,5,...,95. For the open age category, »dx100 = l100 -
The person-years lived by the life-table population in the age interval [x, x + n) are
nly =L = (1= nay) - ndy (7)

forx =0,1,5,...,95. For the open age category, «L1go = li00 * @100- The person-years remaining

for individuals of age x equal



Te = X2, Li + wl10o (8)

forx =0,1,5, ...,95. Remaining life expectancy at age x is

(9)
forx =0,1,5,...,95.

Confidence intervals for the forecasted life expectancy and YLL were calculated using the approach
proposed by Chiang.[6] This approach requires known distribution of age-specific probabilities of
death. We derived these distributions using confidence intervals for mortality rates returned by Lee-
Carter forecast. For the Lee-Carter forecast and calculation respective confidence limits for mortality

rates we used R package demography.



Panel-I: Graphical presentation of potential incorrect conclusion on excess mortality in
the context of an increasing or decreasing trend
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Panel I: (A) shows an increasing trend of a hypothetical mortality rate (%) from 0 to 4 between 2015 and 2019. Therefore,
the most reasonable ‘expected’ value in 2020 will be approximately 5 (red dotted line). However, if the observed value in
2020 is >2 but <5 (in the blue or green shaded area), and if we compare this with the 2015-2019 average value of 2, we will
incorrectly conclude that the observed value in 2020 was higher than the expected. If the observed value in 2020 is >4 but
<5 (green-shaded area), we may incorrectly conclude that the observed was higher than expected if we compared with the
2019 value of 4. An analogous example of a decreasing trend is shown in (B). The reasonable expected value in 2020is O (re
dotted line), while the 2015-2019 average is 3. Therefore, any observed value of >0 & <3 would lead to an incorrect
conclusion that there was a decrease in 2020. Similarly, any observed value >0 & <1 would lead to an incorrect conclusion
that there was a decrease in 2020 if we compared this with the 2019 estimate of 1. Both of these examples illustrate how we
can make an incorrect conclusion if we ignore the recent temporal trend (e.g., a gradual improvement in life expectancy

over the last decades).



Supplementary Table S1. Data availability in the Human Mortality Database as of
August 2021

Country Last year in the HMD core  STMF age scale in 2020

Austria 2019 0-4,5-9, ..., 85-89, 90+

Belgium 2020 0-4,5-9, ..., 85-89, 90+

Bulgaria 2017 0-4,5-9, ..., 85-89, 90+

Canada 2018 0-44, 45-64, 65-84, 85+

Chile 2017 0-4,5-9, ..., 85-89, 90-94, 95+
Croatia 2019 0-4,5-9, ..., 85-89, 90+

Czech Republic 2019 0-4,5-9, ..., 85-89, 90+

Denmark 2020 0-4,5-9, ..., 85-89, 90-94, 95-99, 100+
England and Wales 2018 0, 1-4,5-9, ..., 85-89, 90+

Estonia 2019 0-4,5-9, ..., 85-89, 90+

Finland 2020 0-4,5-9, ..., 85-89, 90+

France 2019 O, 1-4,5-9, ..., 85-89, 90-94, 95+
Germany 2017 0-29, 30-34, 35-39, ..., 90-94, 95+
Greece 2019 0-4,5-9, ..., 85-89, 90+

Hungary 2019 0-4,5-9, ..., 85-89, 90+

Iceland 2018 0-4,5-9, ..., 85-89, 90+

Israel 2019 0-19, 20-29, ..,,, 70-79, 80+

Italy 2018 0O, 1-4,5-9,..,95-99, 100

Latvia 2019 0-4,5-9, ..., 85-89, 90+

Lithuania 2019 0-4,5-9, ..., 85-89, 90+
Luxembourg 2019 0-4,5-9, ..., 85-89, 90+

Northern Ireland 2018 0-4,5-9, ..., 85-89, 90+
Netherlands 2019 0-4,5-9, ..., 85-89, 90+

New Zealand 2019 0-64, 65-79, 80+

Norway 2020 0-4,5-9, ..., 85-89, 90-94, 95-99, 100+
Poland 2019 0-4,5-9, ..., 85-89, 90+

Portugal 2020 0-4,5-9, ..., 85-89, 90+

Russia 2020 0, 1-4,5-9,...,,90-94, 95+

South Korea 2018 0,15,65,75,85

Scotland 2018 0, 1-4,5-9,...,90-94, 95+

Slovakia 2019 0-4,5-9, ..., 85-89, 90+

Slovenia 2019 0-4,5-9, ..., 85-89, 90+

Spain 2018 0-4,5-9, ..., 85-89, 90+

Sweden 2019 0-4,5-9, ..., 85-89, 90+
Switzerland 2018 0-4,5-9, ..., 85-89, 90+

Taiwan 2019 0-4,5-9, ..., 85-89, 90-94, 95-99, 100+
USA 2019 0O, 1-4,5-14, 15-24,...,75-84,85+

HMD core: Human mortality core database (www.mortality.org). STMF: Short-Term Mortality Fluctuations data series
(STMF, www.mortality.org)


http://www.mortality.org/
http://www.mortality.org/

Supplementary Figure S1. The difference in life expectancy in 2020 by age between
estimates based on original granular STMF data and estimates based on (first
aggregated and then) re-distributed death counts for five countries with detailed

original data.
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Supplementary Figure S2. The difference in life expectancy in 2020 at ages O, 15, 45,

and 80 calculated using original granular data and life expectancy based on (first
coarsely aggregated and then) re-distributed death counts.
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Notes: Simulated age scales are named after countries that use them (see Table S1).
Calculations on STMF data for 31 countries with the originally granular data in STMF: Austria, Belgium,

Bulgaria, Chile, Croatia, Czechia, Denmark, England and Wales, Estonia, Finland, France, Greece,
Hungary, Iceland, Italy, Latvia, Lithuania, Luxembourg, Northern Ireland, Netherlands, Norway,

Poland, Portugal, Russia, Scotland, Slovakia, Slovenia, Spain, Sweden, Switzerland, Taiwan.



Supplementary Table S2: Observed, expected and changes in life expectancy in 2020

in 37 high income countries

Country Sex Observed Expected (95% Cl) Difference (95% Cl)
Austria Total 81.32 82.08(81.9t082.26) -0.76 (-0.94 to -0.59)
Austria Female 83.7 84.33(84.21t084.45) -0.62(-0.75t0-0.51)
Austria Male 78.91 79.75(79.62 t0 79.87) -0.84(-0.96t0-0.72)
Belgium Total 80.78 82.02(81.84t082.2) -1.24(-1.42t0-1.06)
Belgium Female 83.03 84.14 (83.99t084.29) -1.11(-1.26 to -0.96)
Belgium Male 78.52 79.82(79.72t079.93) -1.31(-1.42to0-1.2)
Bulgaria Total 73.53 7528 (74.94t075.62) -1.75(-2.09 to -1.41)
Bulgaria Female 77.42 78.79(78.42t079.16) -1.37(-1.74t0-1.01)
Bulgaria Male 69.91 71.87(71.72t072.03) -1.96(-2.11t0-1.81)
Canada Total 81.61 82.38(82.18t082.58) -0.77(-0.98 to -0.58)
Canada Female 83.89 84.38(84.27t084.49) -0.49 (-0.6to -0.38)
Canada Male 79.34 80.35(80.2 to 80.5) -1.01 (-1.16 to -0.86)
Switzerland Total 83.06 83.91(83.62t0 84.2) -0.84 (-1.14 to -0.55)
Switzerland Female 85.04 85.61(85.47 t0 85.75) -0.57(-0.71t0-0.43)
Switzerland Male 81.04 82.09(81.87t082.32) -1.05(-1.28t0-0.83)
Chile Total 80.08 81.39(80.9t0 81.9) -1.31 (-1.82 t0 -0.81)
Chile Female 83.05 83.94(83.56t084.34) -0.88(-1.28to-0.5)
Chile Male 77.03 78.67(78.34t078.99) -1.64(-1.97t0-1.32)
Czech Republic Total 78.33 79.45(79.27 t079.62) -1.12(-1.3to-0.95)
Czech Republic Female 81.36 82.29(82.15t082.44) -0.94(-1.09 to-0.79)
Czech Republic Male 75.33 76.58 (76.48t0 76.69) -1.26 (-1.36t0-1.15)
Germany Total 81.02 81.35(81.01t081.7) -0.33 (-0.68 t0 0.02)
Germany Female 83.43 83.6(83.31t083.89) -0.17(-0.46t00.12)
Germany Male 78.62 79.08 (78.87 t0 79.29) -0.46 (-0.67 to-0.25)
Denmark Total 81.55 81.64(81.49t081.79) -0.09 (-0.24 to 0.06)
Denmark Female 83.51 83.6(83.48t083.71) -0.09 (-0.2 to0 0.03)
Denmark Male 79.58 79.68(79.58 to 79.77) -0.09 (-0.19 to 0)
England & Wales Total 80.63 81.65(81.411t081.9) -1.02 (-1.27 t0 -0.78)
England & Wales Female 82.62 83.42(83.24t083.62) -0.8(-0.991to-0.62)
England & Wales Male 78.65 79.85 (79.69 to 80) -1.2 (-1.35to -1.04)
Spain Total 82.29 83.56(83.28t083.85) -1.27 (-1.57 to -0.99)
Spain Female 85.01 86.13(85.9to 86.38) -1.13(-1.37to -0.9)
Spain Male 79.55 80.9(80.73t081.08)  -1.35(-1.53 to-1.18)
Estonia Total 78.47 79.13(78.81t079.47) -0.66(-1to-0.34)
Estonia Female 82.45 82.97(82.88t083.06) -0.52(-0.611t0-0.43)
Estonia Male 74.1 74.85(74.6t075.1) -0.75 (-1to -0.5)
Finland Total 81.85 82.05(81.92t082.19) -0.2 (-0.33 to -0.07)
Finland Female 84.62 84.66(84.56t084.76) -0.03(-0.13to 0.06)
Finland Male 79.07 79.41(79.32t079.49) -0.34(-0.42t0-0.25)
France Total 82.23 82.9(82.74 to 83.07) -0.67 (-0.84 to -0.51)
France Female 85.18 85.71(85.58 t0 85.84) -0.53 (-0.66t0-0.4)



France
Greece
Greece
Greece
Croatia
Croatia
Croatia
Hungary
Hungary
Hungary
Iceland
Iceland
Iceland
Israel

Israel

Israel

Italy

Italy

Italy

South Korea
South Korea
South Korea
Lithuania
Lithuania
Lithuania
Luxembourg
Luxembourg
Luxembourg
Latvia
Latvia
Latvia

Northern Ireland
Northern Ireland

Northern Ireland

Netherlands
Netherlands
Netherlands
Norway
Norway
Norway
New Zealand
New Zealand
New Zealand
Poland
Poland
Poland

Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male

79.2

81.2
83.74
78.63
77.77
80.88
74.66
75.73
79.03
72.32
82.85
84.41
81.33
82.76
84.77
80.66
82.15
84.45
79.78
83.73
86.59
80.63
75.08
80.02
70.05
82.07
84.35
79.81
75.43
79.94
70.61
80.14
82.02
78.23
81.36
83.03
79.67

83.2
84.87

81.5
82.68
84.44
80.86
76.76
80.88
72.76

79.95 (79.84 to 80.06)
81.61(81.36 to 81.87)
84.08 (83.89 to 84.29)
79.09 (78.93 to 79.25)
78.61 (78.35 to 78.88)
81.59 (81.39 to 81.79)
75.58 (75.42 to 75.76)
76.64 (76.46 to 76.82)
79.82 (79.67 to 79.97)
73.29 (73.19 to 73.39)
82.95 (82.35 to 83.61)
84.36 (83.97 to 84.75)
81.59 (81.13 to 82.07)
83.13 (82.96 to 83.3)
84.93 (84.84 to 85.03)
81.23 (81.09 to 81.36)
83.49 (83.14 to 83.87)
85.5 (85.22 to 85.78)
81.34 (81.12 to 81.57)
83.62 (83.43 to 83.82)
86.45 (86.3 to 86.59)
80.57 (80.45 to 80.7)
76.69 (76.37 to 77)
81.22 (81.06 to 81.38)
71.87 (71.64 to 72.11)
82.53 (82.13 to 83)
84.9 (84.64 to 85.19)
80.17 (79.88 to 80.46)
75.9 (75.61 to 76.18)
80.24 (80.07 to 80.4)
71.19 (71 to 71.38)
81(80.59 to 81.43)
82.64 (82.42 to 82.87)
79.3 (78.99 to 79.62)
82.23 (82.07 to 82.38)
83.69 (83.59 to 83.79)
80.7 (80.59 to 80.81)
83.13 (83.03 to 83.23)
84.81 (84.73 to 84.88)
81.43 (81.37 to 81.49)
82.02 (81.79 to 82.26)
83.82 (83.65 to 83.99)
80.19 (80.04 to 80.35)
78.12 (77.93 to 78.31)
81.9 (81.77 to 82.03)
74.3 (74.17 to 74.43)

-0.75
-0.41
-0.34

(-0.86 to -0.64)
(-0.67 to -0.16)
(-0.55 to -0.15)
-0.46 (-0.61 t0 -0.3)
-0.84 (-1.11 to -0.58
-0.72 (-0.92 to -0.51
-0.92 (-1.09 to -0.75
-0.91 (-1.09 to -0.73
-0.79 (-0.94 to -0.64
-0.97 (-1.07 to -0.87
-0.11 (-0.77 t0 0.5)
0.05 (-0.34 to 0.44)
-0.26 (-0.74 t0 0.19)
-0.37 (-0.54 t0 -0.2)
-0.16 (-0.26 to -0.07)
-0.57 (-0.7 to -0.43)
(_
(_
(_

)
)
)
)
)
)

-1.35 (-1.72 to -0.99)
-1.05 (-1.33 t0 -0.77)
-1.56 (-1.8 to -1.34)
0.11 (-0.09 to 0.3)
0.14 (0 t0 0.29)

0.06 (-0.06 to 0.18)
-1.61 (-1.92 to -1.29)
-1.21 (-1.36 to -1.05)
-1.83 (-2.07 to -1.59)
-0.46 (-0.93 t0 -0.07)
-0.55 (-0.84 to -0.28)
-0.35 (-0.64 to -0.07)
-0.47 (-0.76 to -0.18)
-0.3 (-0.46 t0 -0.14)
-0.58 (-0.77 to -0.39)
-0.86 (-1.28 to -0.45)
-0.62 (-0.85 to -0.4)
-1.07 (-1.39 t0 -0.76
-0.87 (-1.03 to -0.72
-0.66 (-0.76 to -0.56
-1.03 (-1.14 to -0.92
0.07
0.07

)
)
)
)

(-0.03 t0 0.17)
(-0.01 to 0.14)
0.06 (0.00 t0 0.13)
0.66 (0.41 to 0.89)
0.62 (0.45 t0 0.79)

0.67 (0.51 to 0.82)

-1.36 (-1.55 to -1.17)
-1.02 (-1.16 to -0.89)
-1.54 (-1.67 to -1.41)



Portugal
Portugal
Portugal
Russia

Russia

Russia
Scotland
Scotland
Scotland
Slovakia
Slovakia
Slovakia
Slovenia
Slovenia
Slovenia
Sweden
Sweden
Sweden
Taiwan
Taiwan
Taiwan
United States
United States
United States

Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male

81.04
83.98
77.93
71.48
76.36
66.45
78.45
80.72
76.18
76.97
80.36
73.53
80.55
83.39
77.76
82.46
84.31
80.66
81.18
84.34
78.13
77.28
80.21
74.44

81.92 (81.74 to 82.1)

84.75 (84.58 to 84.92)
78.86 (78.77 to 78.96)
73.8 (73.59 to 74.04)

78.5 (78.39 to 78.61)

68.78 (68.62 to 68.95)
79.36 (79.09 to 79.65)
81.26 (81.09 to 81.43)
77.42 (77.2 to 77.63)

77.92 (77.72 to 78.11)
81.21(81.07 to 81.36)
74.53 (74.4 to 74.65)

81.61(81.37 to 81.86)
84.41 (84.25 to 84.57)
78.8 (78.64 to 78.97)
83.21(83.08 to 83.34
84.85 (84.75 to 84.94
81.56 (81.47 to 81.64
80.83 (80.64 to 81.04
84.05 (83.91 to 84.18
77.75 (77.61 to 77.88
79.27 (79.1 to 79.44)
81.82 (81.73 to 81.91)
76.71 (76.59 to 76.83)

)
)
)
)
)
)

-0.88
-0.78
-0.93
-2.32
-2.14
-2.33

(-1.06 to -0.7)
(-0.94 to -0.61)
(-1.03 to -0.84)
(-2.55 to -2.11)
(-2.25 to -2.03)
(-2.5t0-2.17)
-0.91 (-1.2 to -0.63)
-0.54 (-0.71 t0 -0.36
-1.24 (-1.45 to -1.03
-0.94 (-1.14 t0 -0.75
-0.85 (-
-1.00 (-
-1.06 (-
-1.02 (-
-1.04 (-

(_

(_

)
)
)
1.00 to -0.70)
1.12 to -0.88)
1.31t0 -0.82)
1.18 to -0.86)
1.21t0 -0.88)
-0.75 (-0.88 t0 -0.62)
-0.54 (-0.63 to -0.45)
-0.90 (-0.99 to -0.81)
0.35 (0.14 to 0.54)
0.3 (0.17 to 0.43)
0.38 (0.25 t0 0.52)
-1.98 (-2.16 to -1.82)
-1.61 (-1.7 to -1.51)
2.27 (-2.39 to -2.15)




Supplementary Table S3: Observed, expected and changes in the years of life lost (per

100,000) in 2020 in 37 high income countries

Country Sex Observed Expected (95% Cl) Difference (95% Cl)
Austria Total 16700 15500 (15200 to 15800) 1230 (941 to 1520)
Austria Female 14200 13200 (13000 to 13400) 936 (755 to 1130)
Austria Male 19400 17800 (17600 to 18100) 1540 (1310 to 1780)
Belgium Total 17600 15500 (15200 to 15800) 2040 (1770 to 2330)
Belgium Female 15300 13500 (13300 to 13800) 1710 (1490 to 1920)
Belgium Male 20000 17600 (17400 to 17800) 2390 (2190 to 2580)
Bulgaria Total 35500 30100 (29100 to 31000) 5440 (4460 to 6420)
Bulgaria Female 28100 24400 (23400 to 25400) 3730 (2740 to 4730)
Bulgaria Male 43400 36100 (35600 to 36500) 7260 (6820 to 7710)
Canada Total 15400 14200 (14000 to 14500) 1120 (870 to 1380)
Canada Female 12800 12200 (12100to 12300) 625 (496 to 754)
Canada Male 17900 16300 (16100 to 16500) 1640 (1420 to 1850)
Switzerland Total 13500 12400 (12000 to 12900) 1110 (682 to 1520)
Switzerland Female 11800 11100 (10900 to 11300) 723 (537 to914)
Switzerland Male 15300 13800 (13400 to 14100) 1520 (1160 to 1870)
Chile Total 14500 12800 (12200to 13300) 1740 (1160 to 2310)
Chile Female 11500 10400 (10100 to 10800) 1060 (701 to 1430)
Chile Male 17600 15200 (14700 to 15600) 2430 (1990 to 2870)
Czech Republic Total 21900 19500 (19100 to 19800) 2380 (2020 to 2730)
Czech Republic Female 17800 16000 (15700 to 16200) 1810 (1540 to 2080)
Czech Republic Male 26100 23100 (22900 to 23300) 2970 (2740 to 3200)
Germany Total 19300 18700 (18000 to 19400) 570 (-146 to 1290)
Germany Female 16400 16200 (15600 to 16700) 256 (-303 to 847)
Germany Male 22200 21300 (20800 to 21700) 893 (438 to 1340)
Denmark Total 16000 15800 (15500 to 16100) 138 (-126 to 407)
Denmark Female 13800 13700 (13500 to 13900) 160 (-29 to 350)
Denmark Male 18100 18000 (17800 to 18200) 115 (-76 to 303)
England & Wales  Total 17100 15400 (15000 to 15800) 1670 (1300 to 2060)
England & Wales Female 14800 13600 (13400 to 13900) 1210 (944 to 1470)
England & Wales Male 19300 17200 (16900 to 17500) 2140 (1880 to 2410)
Spain Total 15800 13900 (13500 to 14300) 1920 (1500 to 2340)
Spain Female 13000 11400 (11100 to 11700) 1560 (1260 to 1870)
Spain Male 18800 16500 (16200 to 16800) 2280 (1990 to 2580)
Estonia Total 22400 21100 (20400to 21700) 1330 (676 to 1980)
Estonia Female 17900 16900 (16800 to 17100) 933 (766 to 1100)
Estonia Male 27400 25600 (25100 to 26200) 1790 (1220 to 2370)
Finland Total 16700 16400 (16100 to 16600) 315 (84 to 545)
Finland Female 13600 13500 (13400 to 13700) 74 (-77 to 228)
Finland Male 19800 19300 (19100 to 19400) 561 (385 to 737)
France Total 15900 15000 (14700 to 15200) 971 (743 to 1210)
France Female 12800 12100 (12000 to 12300) 700 (540 to 856)



France
Greece
Greece
Greece
Croatia
Croatia
Croatia
Hungary
Hungary
Hungary
Iceland
Iceland
Iceland
Israel

Israel

Israel

Italy

Italy

Italy

South Korea
South Korea
South Korea
Lithuania
Lithuania
Lithuania
Luxembourg
Luxembourg
Luxembourg
Latvia

Latvia

Latvia

Northern Ireland
Northern Ireland
Northern Ireland

Netherlands
Netherlands
Netherlands
Norway
Norway
Norway
New Zealand
New Zealand
New Zealand
Poland
Poland
Poland

Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male

19200
18900
15600
22400
24700
20600
29100
28100
23600
33100
11400

9970
12700

9660

8150
11200
18000
15500
20600
11400

8600
14300
30400
23100
38800
12700
10600
14800
29400
23300
36500
16700
14700
18700
16100
14400
17800
12300
11000
13600
12400
10600
14200
24300
18300
30800

18000 (17800 to 18200)
18100 (17700 to 18600)
15000 (14600 to 15300)
21400 (21100 to 21700)
22700 (22100 to 23300)
19000 (18500 to 19400)
26700 (26300 to 27200)
25800 (25400 to 26200)
21700 (21300 to 22000)
30300 (30100 to 30600)
11000 (10200 to 11800)
9810 (9330 to 10300)
12200 (11600 to 12900)
9370 (9200 to 9550)
8080 (8000 to 8160)
10700 (10500 to 10800)
15500 (14900 to 16200)
13700 (13300 to 14200)
17400 (17000 to 17900)
11500 (11200 to 11700)
8640 (8490 to 8790)
14300 (14100 to 14500)
26500 (25700 to 27200)
20400 (20100 to 20800)
33400 (32700 to 34000)
12200 (11700 to 12700)
10100 (9740 to 10400)
14300 (13900 to 14700)
28200 (27600 to 28900)
22500 (22100 to 22900)
34900 (34300 to 35400)
15300 (14700 to 15900)
13800 (13500 to 14100)
16900 (16400 to 17400)
14700 (14500 to 15000)
13500 (13300 to 13600)
16000 (15800 to 16200)
12400 (12200 to 12500)
11000 (10900 to 11100)
13700 (13600 to 13800)
13100 (12800 to 13400)
11200 (11000 to 11500)
15000 (14800 to 15300)
21500 (21100 to 21900)
16400 (16200 to 16600)
26900 (26700 to 27200)

1260 (1090 to 1430)
796 (340 to 1260)
649 (318 to 1000)
954 (655 to 1250)
1980 (1380 to 2580)
1600 (1160 to 2070)
2400 (1960 to 2830)
2320 (1910 to 2740)
1920 (1590 to 2240)
2770 (2490 to 3040)
309 (-492 to 1110)
162 (-372 to 641)
455 (-186 to 1080)
288 (110 to 462)

71 (-11 to 154)

510 (365 to 655)
2460 (1830 to 3090)
1800 (1340 to 2260)
3150 (2720 to 3580)
-37 (-284 to0 210)
-43 (194 to 109)
-31(-223 to 162)
3940 (3200 to 4680)
2640 (2310 to 2980)
5430 (4750 to 6070)
531 (8 to 1050)

568 (241 to 877)
507 (83 to 947)
1150 (481 to 1810)
768 (376 to 1160)
1620 (1100 to 2170)
1350 (733 to 1980)
932 (604 to 1250)
1780 (1290 to 2280)
1330 (1090 to 1580)
924 (768 to 1070)
1780 (1580 to 1980)
-61 (-197 to 74)

-47 (-140 to 47)

-75 (-169 to 16)
-713 (-1020 to -408)
-609 (-824 to -391)
-807 (-1030 to -583)
2800 (2430 to 3170)
1830 (1630 to 2040)
3830 (3540 to 4120)



Portugal
Portugal
Portugal
Russia

Russia

Russia
Scotland
Scotland
Scotland
Slovakia
Slovakia
Slovakia
Slovenia
Slovenia
Slovenia
Sweden
Sweden
Sweden
Taiwan
Taiwan
Taiwan
United States
United States
United States

Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male
Total
Female
Male

19000
15200
23200
34300
26000
43900
21500
18500
24700
22200
17600
27100
18700
15700
21700
14500
12800
16200
15200
10900
19600
21800
17800
25900

17400 (17100 to 17700
14000 (13700 to 14200
21200 (21000 to 21400
28500 (28000 to 29100
21300 (21100 to 21500
36900 (36400 to 37400
19800 (19200 to 20400
17500 (17200 to 17800
22100 (21700 to 22600
20400 (20000 to 20800
16100 (15900 to 16300
24900 (24600 to 25200
16800 (16300 to 17200
13900 (13600 to 14100
19700 (19300 to 20000
13400 (13200 to 13600
12100 (11900 to 12200
14700 (14600 to 14900
15600 (15300 to 15900
11200 (11000 to 11300
20100 (19900 to 20400
18400 (18200 to 18600
15300 (15200 to 15500
(

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
21600 (21400 to 21800)

1590 (1260 to 1920)
1260 (995 to 1530)
1950 (1760 to 2150)
5810 (5280 to 6340)
4760 (4530 to 4990)
7020 (6550 to 7480)
1710 (1140 to 2260)
925 (613 to 1240)
2540 (2100 to 3000)
1850 (1470 to 2230)
1540 (1300 to 1780)
2180 (1900 to 2460)
1910 (1500 to 2340)
1810 (1560 to 2060)
2020 (1690 to 2360)
1140 (938 to 1340)
772 (640 to 901)
1510 (1360 to 1660)
-410 (-722 t0 -92)
247 (-413 to -81)
572 (-842 to -312)
3380 (3160 to 3610)
2430 (2320 to 2550)
4350 (4170 to 4530)



Supplementary Table S4: Years of life lost per 100,000 in people <65 compared with
people >65 years

Total Female Male
Country/ region <65y 265y <65y 265y <65y 265y
Russia 3290 19600 2340 14900 4290 29000
(2780 to 3810) (17800 to 21500) (2180to 2520) (14000 to 15900) (3830to 4740) (27300 to 30800)
Bulgaria 2650 15600 1650 9960 3630 24000
(2220 to 3070) (11300 to 20000) (1430 to 1860) (6110 to 13900) (3260 to 3990) (22000 to 25800)
Lithuania 2580 9400 1440 6330 3740 15400
(1790to0 3410)  (7770to 11100) (1150to 1720)  (5280to 7350) (2990 to 4490) (14100 to 16900)
United States 2390 8260 1430 6910 3350 9940
(2280 to 2510) (7040 to 9510) (1380 to 1480) (6300 to 7470) (3250 to 3450) (8900 to 11000)
Estonia 1340 1300 931 941 1750 2020
(750 to 1930) (-863 to 3510) (832 to 1030) (349 to 1550) (1200 t0 2310)  (-190 to 4240)
Scotland 1310 3380 617 2100 2010 4940
(954 to 1670) (956 to 5840) (413 to 826) (762 to 3430) (1720 to 2310) (2810 to 7000)
Chile 1160 5760 646 3640 1680 8560
(733 to 1620) (2310 to 9200) (386 to 909) (1640to0 5710)  (1320to 2040) (5760 to 11400)
Canada 1020 1600 472 1270 1560 2000
(892 to 1150) (298 to 2920) (403 to 540) (626 to 1900) (1450 to 1680) (814 to 3150)
Hungary 808 8430 427 6750 1190 11200
(445 to 1180) (6990 to 9820) (178 to 678) (5600 to 7940) (913 to 1470) (10300 to 12000)
Poland 777 12000 232 7830 1320 18200
(477 to 1080) (10500 to 13500) (113 to 353) (7000 to 8670) (1040 to 1580) (17000 to 19400)
England & Wales 749 5700 472 4170 1030 7500
(567 to 929) (3750 to 7630) (353 to 592) (2940 to 5510) (891 to 1160) (6070 to 8910)
Northern Ireland 681 4650 411 3310 953 6290
(345 to 1020) (1310 to 7890) (268 to 557) (1620 to 4940) (652 to 1260) (3500 to 9180)
Czech Republic 658 9280 405 6560 904 13000
(427 to 893) (7800 to 10700) (287 to 520) (5420 to 7710) (706 to 1110) (12100 to 14000)
Italy 613 8560 288 6210 936 11600
(301 to 908) (6000 to 11100) (107 to 477) (4460 to 7930) (692 to 1180) (9770 to 13400)
Slovakia 602 8100 411 6170 794 11000
(329 to 873) (6260 to 9930) (305 to 514) (4990 to 7360) (554 to 1040) (9490 to 12500)
Iceland 571 -1220 571 -2050 566 -241
(-150to 1260)  (-4910to0 2710) (127 to 1020) (-4280 to 190) (35.2t0 1100)  (-3340 to 2800)
Latvia 555 3480 292 2160 833 6200
(-114 to 1190) (1400 to 5600) (35.7 to 541) (792 to 3510) (274 to 1400) (4430 to 7920)
Spain 539 7510 328 5970 749 9520
(293 to 775) (5590 to 9400) (236 to 421) (4600 to 7330) (530 to 963) (8130 to 10900)
Portugal 531 5300 271 4330 804 6660
(373 to 689) (3930 to 6670) (170 to 372) (3260 to 5410) (684 to 926) (5820 to 7520)
Croatia 518 7490 341 5560 695 10300
(159 to 873) (4930 to 10100) (195 to 487) (3810 to 7320) (378 to 1020) (8420 to 12300)
Finland 429 -84.6 59.9 120 785 -345
(251 to 610) (-890 to 716) (-39.6 to 162) (-408 to 651) (640 to 937) (-990 to 283)
Austria 359 4930 183 3730 536 6510
(142 to 581) (3700 to 6180) (81.9to0 281) (2900 to 4560) (338 to 737) (5550 to 7480)
Belgium 358 9110 106 7670 606 10900
(173 to 534) (7880 to 10300)  (-4.47to216) (6730 to 8600) (460to 749) (10100 to 11800)
Sweden 224 4800 114 3170 333 6680
(122 to 329) (3920 to 5700) (37.6t0192) (2610 to 3700) (258 to 406) (5960 to 7390)
Netherlands 217 5940 -3.51 4450 442 7790
(85.5 to 348) (4770to0 7130)  (-93.2t092.5) (3860 to 5080) (344 to 539) (6780 to 8770)
Slovenia 209 8600 94.7 7480 322 10100
(-98.2 to 510) (6880 to 10300) (-25.7 to 220) (6470 to 8490) (47.8 to 597) (8650 to 11600)
Switzerland 199 5030 13.4 3460 394 7010
(-76.3 to 467) (3180 to 6860) (-113 to 142) (2710 to 4230) (161 to 631) (5280 to 8730)
Luxembourg 156 2730 201 2490 120 3060
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Supplementary Figure S3: Life expectancy at birth, 2005-2020
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Supplementary Figure S4: Years of life lost (per 100,000) by age and sex, 2005-2020
Fig. S4(A): Men

Male
Austria Belgium Bulgaria Canada Chile Croatia Czech D & Wales Estonia
200,000 -
160,000+ w \"\'\J\V \w ’\\\\m
100,000-.‘-‘."“‘“’ “&w e, / \'"‘n...,..,. M“M ““-W .‘M M ”\.\“"-»«
w
50,000 - ***etusss0sasees W *osepe, » Teetesassscsnst .'."‘-ow Setttntnecnsess  “SPSeteann. oi.. M»n—., e ”\‘"‘wm
o sa050 i [FEEEEtH —— i o N
Finland France Germany Greece Hungary Iceland Israel Italy Latvia Lithuania
200,000 -
150,000 - \\\’W v\\'\a\. e
100,000-..\’“".‘"' .'""-‘-.p...; M.v ..\"'\M-' e ST V\MJ\\ esteetia . w ..\""‘v»... A"W
=)
i=3
§ L e S B S ‘.‘"“«..w et tagteses Sostesetnener TS Sotsencess” '.\'"“"w‘n '.\."“‘-.J
T s St Smum GUmnnnmn SRENNNR eesmins
E Luxembourg Netherlands New Zealand ~ Northern Ireland Norway Poland Portugal Russia Scotland Slovakia
@ 200000-
® 150,000
@ 000 -
. M ”.\"'W-J V\...'“““' \“-v....,_,

e, IR

50,000 " esnqaitnse L S rceensenag Sooveestinunniis e otteersarancast
==

[{{

I {

i

I

sessecassnsssses
A rerror ] DU Sessseiesiiits S33000300000508  BOSOI0000e000s
0
Slovenia South K Spain Sweden Switzerland Taiwan United States 2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020
200,000 -
150,000 - Age groups

100,000 -\-\\‘w

50,000 B

5 s,“..w - <20

“.“.""'».f 20-39
*0assassescony”
Fo0Ren0s0gs00sen S0000essscsesses ”
e————vettses
0- cosia  oeselSURSININEE  SSIIIIIINIIIG  SSasseesssseese
VR T O o . S I S T RO N O e I IO T D s Ko e O WO
2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020

40-59

1/

-
—
~e— 60-79
—-—

80+

Year



Fig. S4(B): Women
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